Resection of the colon in patients with familial adenomatous polyposis frequently results in the regression of polyps in the remaining rectum, suggesting a reduction of cellular proliferation. These patients remain at risk of developing rectal cancer but whether this risk increases with time is uncertain. Since ornithine decarboxylase activity is associated with cellular proliferation, mucosal ornithine decarboxylase was measured in rectal biopsy specimens from patients with familial adenomatous polyposis after ileorectal anastomosis (n=36) and from normal controls (n=30). The relationship between ornithine decarboxylase activity, age, and time from surgery was also examined. Median ornithine decarboxylase activity in familial adenomatous polyposis patients after ileorectal anastomosis (186, interquartile range (IQR) 107-534 pmol/mg protein/h) was not different from that in control subjects (227, p=06). When patients were divided into three equal groups according to age, however, younger patients (<25 years) had significantly higher activity than both older age groups (p<0.02). Similarly, when patients were stratified according to the time elapsed since surgery, those who had had surgery less than six years previously had a significantly higher ornithine decarboxylase activity than those in whom a longer time interval had elapsed since surgery (p=0.02). These results indicate that after colon resection, ornithine decarboxylase activity in patients with familial adenomatous polyposis is similar to that in normal controls but seems to fall over time. This may explain the regression of rectal polyps after colonic resection in this disorder.
reduction of cellular proliferation. These patients remain at risk of developing rectal cancer but whether this risk increases with time is uncertain. Since ornithine decarboxylase activity is associated with cellular proliferation, mucosal ornithine decarboxylase was measured in rectal biopsy specimens from patients with familial adenomatous polyposis after ileorectal anastomosis (n=36) and from normal controls (n=30). The relationship between ornithine decarboxylase activity, age, and time from surgery was also examined. Median ornithine decarboxylase activity in familial adenomatous polyposis patients after ileorectal anastomosis (186, interquartile range (IQR) 107-534 pmol/mg protein/h) was not different from that in control subjects (227, p=06 ). When patients were divided into three equal groups according to age, however, younger patients (<25 years) had significantly higher activity than both older age groups (p<0.02). Similarly, when patients were stratified according to the time elapsed since surgery, those who had had surgery less than six years previously had a significantly higher ornithine decarboxylase activity than those in whom a longer time interval had elapsed since surgery (p=0.02). These results indicate that after colon resection, ornithine decarboxylase activity in patients with familial adenomatous polyposis is similar to that in normal controls but seems to fall over time. This may explain the regression of rectal polyps after colonic resection in this disorder. ( proctocolectomy has been advocated in preference to subtotal colectomy with ileorectal anastomosis in this group to abolish the risk of subsequent cancer development in the remaining rectum.4 Many centres, however, still favour subtotal colectomy with ileorectal anastomosis as the procedure of choice as it is a comparatively safe and simple procedure with an excellent functional result. 5 6 Additionally, surveillance of the remaining rectum and removal of recurrent polyps is a simple procedure. The potential for development of malignancy in the upper gastrointestinal tract is now felt by some to outweigh the risks of cancer development in the rectum. 6 It is of particular interest, however, that after subtotal colectomy, there may be spontaneous resolution of polyps in the rectum. 7 8 The factors involved in producing this unexpected beneficial effect of subtotal colectomy are unknown, although changes in the local environment such as an alteration in the bacterial population or faecal bile acid concentrations may have a role. 9 10 As both cancer and polyp formation are associated with increased mucosal proliferation,1' 12 it is likely that polyp regression is related to a reduced proliferative rate. Omithine decarboxylase is the rate limiting enzyme in the polyamine biosynthetic pathway and has been shown to be closely related to mucosal proliferation and malignant transformation.'314 In order to compare mucosal proliferation in normal subjects and patients with FAP, we have measured rectal omithine decarboxylase activity in consecutive patients with FAP who have undergone prophylactic total colectomy with ileorectal anastomosis. In order to examine the effect of subtotal colectomy, we have also investigated the relationship of omithine decarboxylase activity to patient age and to the length of time from colectomy.
Methods
We studied 36 patients with FAP who were attending the polyposis clinic at St Mark's hospital and who had undergone subtotal Accepted for publication 11 March 1994
Rectal mucosal ornithine decarboxylase activity in familial adenomatous polyposis after ileorectal anastomosis Time from surgery (y) Figure 2 : Comparison of ornithine decarboxylase activity in groups stratified according to time from surgery. Data are expressed as medians with interquartile ranges (p<002, ANOVA).
performed in duplicate and included negative controls.
Data were expressed as median and interquartile ranges. The x2 statistic and Mann-Whitney U tests were used to analyse discrete and continuous variables respectively where appropriate. Analysis of variance (ANOVA) was used to compare ornithine decarboxylase activities between groups stratified for age and time from surgery. A probability of p<005 was considered significant in all analyses.
Results
Patients with FAP did not differ significantly from healthy controls in respect of age or sex (Table I) (Fig 1) . No variation with age was noted in normal subjects in this study (Table II) . A similar pattern was observed when subjects were stratified into approximately equal groups according to the time elapsed since the ileorectal anastomosis (Fig 2) . Subjects who had undergone surgery in the five years before the study had significantly higher ornithine decarboxylase activities than those in whom six years or more had elapsed since surgery. Median ornithine decarboxylase activity in subjects who had had surgery within the previous five years was 523 (IQR 186-1096), which was also significantly higher than healthy subjects (p<001). Thus mucosal ornithine decarboxylase activity falls with time after subtotal colectomy and ileorectal anastomosis.
Discussion
Several investigators have documented a hyperproliferative state in patients with FAP.16 17 Rectal mucosal ornithine decarboxylase activity has been shown to be higher in symptomatic patients with polyps than in asymptomatic family members, and also in abnormal polypoid mucosa compared with normal mucosa of affected individuals.'8 Most patients with FAP, however, undergo a prophylactic colectomy at a young age in order to prevent cancer development. Faecal bile acid composition and faecal bacterial flora are known to be altered by colectomy in these patients and this may influence mucosal proliferation in the rectum.9 19 The clinical observation of polyp regression after colectomy suggests that mucosal proliferation in the rectum may be reduced by this procedure. A reduction in mucosal proliferation has been confirmed shortly after colectomy in these patients and this has been related to changes in faecal bile acid concentrations. 19 A recent study from St Mark's hospital has also suggested that rectal mucosal proliferation in patients with ileorectal anastomosis is significantly lower than in patients with FAP and an intact colon. 20 In contrast to some previous studies,'8 we have not found a significant difference in omithine decarboxylase activity between normal subjects and patients with FAP who have undergone ileorectal anastomosis. We have, however, shown that the youngest patients with FAP, and those who have undergone surgery within five years of the study, had very significantly higher ornithine decarboxylase activities. These factors are obviously closely related as almost all patients are young when they undergo a colectomy. Although we did not examine mucosal ornithine decarboxylase activity in FAP patients preoperatively, the reduction over time after the procedure suggests that removal of the colon in these patients has an inhibitory effect on polyamine production in the rectum. Indeed it is probable the preoperative ornithine decarboxylase activity is considerably greater than that in the early postoperative years and this would be consistent with polyp resolution despite a seemingly high omithine decarboxylase activity. The mechanism by which a reduction in polyamine biosynthesis occurs is unclear but may be related to the altered luminal environment to which the rectal mucosa is exposed. As reduced mucosal proliferation is usually accompanied by reduced polyamine production and this may partly explain why polyps regress after colectomy in FAP. None the less, a significant risk of rectal cancer remains after ileorectal anastomosis in patients with FAP and they require regular, long term follow up.4
Although ornithine decarboxylase is felt to be essential for malignant transformation,14 many other factors are involved in cancer development in human gut mucosa. Indeed, studies in animals have shown that a reduction in cellular proliferation by agents such as calcium are not always associated with a reduction in experimentally induced colon cancer.21 Our findings do, however, indicate that removal of the colon with the inevitable alteration in the luminal environment in the rectum in patients with FAP is associated with a reduction in omithine decarboxylase activity in the remaining rectum. This is consistent with the observed clinical phenomenon of polyp regression after surgery.
